INTRODUCTION
Molybdenum in steels, iron, and other materials may be determined Rravimetrically by precipitation with hydrogen sulfide^ or. by precipitation with alpha-benzoinoxime.^ It is also determined volumetrically, spectrographically,* and by X-ray fluorescence. Ordinarily it is determined spectrophotometrically, usually as the thiocyanate complex. *> Since molybdenum-uranium alloys have recently been developed, a rapid yet accurate method for the determination of molybdenum in these alloys is required.
There is little information in the available literature concerning the determination of molybdenum in uranium alloys. Several methods are mentioned by Rodden," but the details are sketchy. Milner and Bacon' describe a spectrophotometric method for binary alloys of molybdenum and uranium using "high precision spectrophotometry;" this, however, was not of general application to rapid analyses of other types of uranium alloys. Milner, Barnett, and Bacon" give details of a spectrophotometric-thiocyanate method for molybdenum in uranium-columbium-molybdenum alloys. This method was of particular interest since a spectrophotometric-thiocyanate method without extraction has been employed routinely at the Watertown Arsenal Laboratories for a considerable time for the analyses of molybdenum in steel' and in titanium. -^ Since the method of Milner, Barnett, and Bacon differs considerably from the Watertown Arsenal Laboratories method in regard to reagents and other details, it was not considered desirable to introduce this method to the laboratory and to test it for suitability to other types of uranium alloys. Consequently, the Watertown Arsenal Laboratories spectrophotometricthiocyanate molybdenum determination was modified to adapt it to the analysis of uranium alloys and tested for precision and accuracy in the presence of a number of alloying elements.
EXPERIMENTAL DATA

Procedure
The procedure for the determination of molybdenum is essentially as follows: a sample is dissolved in hydrochloric and nitric acids, followed by fuming with perchloric acid. Ferric iron is added to act as an oxidationreduction buffer, and the molybdenum thiocyanate color is developed with the addition of stannous chloride and sodium thiocyanate. Measurement of the color is described below.
Apparatus and Reagents
All measurements were made with a Beckman Model B Spectrophotometer using 1-cm rectangular cells. All reagents were of Reagent Grade.
Molybdenum in the form of a solution of ammonium molybdate was added to aliquots of a uranium solution, which contained 25 or 50 mg of uranium, as shown in Table I . These synthetic samples of uranium-molybdenum alloys were then treated to develop the molybdenum thiocyanate complex, and the absorbance of each was measured at 510 m/i. Aside from experimental variation, the ratio of milligrams of molybdenum to absorbance is found to be constant and, consequently, to follow Beer's law. Thus it is possible at all concentrations to relate the milligrams of molybdenum to absorbance by the constant factor of 1.52. 
Interferences
A study was made of the possible interference of other alloying elements on the determination of molybdenum. The only information available in the literature was on the interference of columbium in the method of Milner, Barnett, and Bacon. In this method the columbium is complexed with oxalic acid to prevent its precipitation, Based on studies of interference in the analysis of steels and titanium alloys it was not expected that there would be interference from the common alloying elements, but the absence of interference could not be assumed without investigation.
A sample of a binary alloy of uranium and molybdenum containing 1.94% molybdenum was dissolved in acid, and aliquots containing 50 mg of the alloy were taken. To these aliquots were added 12 common alloying elements, as shown in Table II . This experiment was performed in duplicate. Although the only ternary alloy with molybdenum so far submitted for test has been a O.SMo-O.5Cb uranium alloy it was decided to study the interference of certain of these 12 elements at the 5 percent level and others at the 1 percent level. Aluminum, chromium, iron, manganese, nickel, tin, titanium, vanadium, and zirconium were tested at the 5 percent level, and no interference was found. At the 1 percent level, copper, columbium, and tungsten did not interfere. These percentages are believed to be the maximum normal limits for these elements to be encountered in uranium-molybdenum alloys. Copper thiocyanate does precipitate but is readily filtered out. Columbium stays in solution under normal conditions of the analysis, and tungsten is held in solution by the addition of phosphoric acid.
Accuracy and Precision
No standards are available by which the accuracy of the method can be measured. An estimate of the accuracy was gained by determining the molybdenum content of five uranium alloys by both the spectrophotometric procedure described in this report and by precipitation of the molybdenum with alpha-benzoinoxime. The alpha-benzoinoxime procedure is standard for the analysis of steels and other alloys and can be assumed to be as accurate as any of the available methods of determining molybdenum. It is not used for analysis generally, since as a gravimetric method it is somewhat time consuming compared to spectrophotometric procedures. Table III lists 
DlscuBBlon and Conclusions
The spectrophotometric method presented here is rapid, accurate, and simple to use. Six samples of uranium can be analysed for molybdenum in 1-1/2 hours compared to 8 hours by the alpha-bensoinoxime method. The spectrophotometric method is convenient to use since the reagents and equipment required are the same as those used for the determination of molybdenum in steels and titanium.
Since the procedure is straightforward it can be handled by technicians with limited chemical background.
Details of the spectrophotometric method, as developed in this study, are given in the Appendix.
APPENDIX DETAILED PROCEDURE FDR THE SPECTROPHOTOMETOIC DETERMINATION OF MOLYBDENUM IN URANIUM
Scope
This method is applicable to uranium alloys containing molybdenum. It has been used for determining molybdenum in the range of 0.50% to 11.6%, but with proper aliquots the percentage may be lowered or extended. None of the alloying elements usually found in uranium interferes. 
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